The clinical features and radiological appearances of spontaneous intracranial hypotension are described in three patients and the medical literature is reviewed. Awareness of this condition and its differentiation from more sinister meningitic processes is important to avoid unnecessary invasive investigations and to allow prompt diagnosis and effective treatment.
Postural headache, as defined by the International Headache Society, is that which occurs or worsens less than 15 minutes after assuming the upright position, and disappears or improves less than 30 minutes after resuming the recumbent position. It is secondary to low intracranial pressure, which occurs most often after a lumbar puncture, craniotomy, or spinal surgery and is due to CSF leakage from a dural tear. Rarely, it may occur as a consequence of severe dehydration-for example, diabetic ketoacidosis or uraemia.
Spontaneous intracranial hypotension was first described by Schaltenbrand in 1938.1 It typically occurs without an obvious cause but often minor trauma may be reported preceding its onset-for example, sneezing, coughing, intercourse, or a minor fall. It is important to be aware of this condition because CSF analysis and MRI abnormalities in these patients may cause unnecessary concem and result in unwarranted invasive investigations.
The three cases described illustrate certain differences in the clinical and radiological range of spontaneous intracranial hypotension and response to treatment.
Case reports PATIENT 1 A 32 year old previously fit man developed rapid onset of severe frontal headache while standing shaving. Half an hour earlier he had received an apparently trivial blow to his forehead from his girlfriend's knee. Sexual intercourse had not taken place. The headache persisted and showed pronounced postural variation, being much worse standing up and significantly relieved, but not aborted by lying down. He also complained of an odd popping sensation in his ears.
There was no relevant medical history. Examination was normal. Unenhanced cranial CT was also normal. Lumbar puncture was difficult. There was no spontaneous flow and it was necessary to aspirate CSF. Examination of CSF showed 125 erythrocytes and 4 lymphocytes/mm3 and the protein was raised at 1 67 g/l. Repeat lumbar puncture four days later again required CSF aspiration and examination on this occasion showed 3000 erythrocytes, 31 white blood cells/mm3 (80% lymphocytes), xanthochromic fluid and a raised protein concentration of 3 9 g/l. In retrospect it was presumed that this fluid had been aspirated from the extradural space. Routine blood tests and chest radiograph were normal. Four vessel cerebral angiography was normal. Cranial MRI showed meningeal thickening and an exudate overlying the cerebral hemispheres and small bilateral subdural effusions beneath the tentorium (fig 1) . There was no mass N.k group.bmj.com on October 22, 2017 -Published by http://jnnp.bmj.com/ Downloaded from was acellular and the glucose and protein concentration were normal. Cranial MRI showed small bilateral subdural effusions overlying the convexities and under the tentorium. After gadolinium, there was florid smooth, meningeal enhancement over the convexities, along the tentorium and interhemispheric fissure. The cortical veins were dilated. Magnetic resonance imaging of the thoracic and lumbar spine showed extradural fluid outside the theca which enhanced with gadolinium. The epidural veins were also dilated.
On the basis of the MRI findings, a diagnosis of intracranial hypotension secondary to a spontaneous spinal CSF leak was made.
At first, the headache did not seem to be postural but after treatment with bed rest with head down tilt, her headache resolved and only recurred when she stood up again. Her sixth nerve palsy resolved but the headache and dizziness on standing persisted.
After six weeks she was still not better. Isotope cisternography using 30 MBq indium-l1 1 labelled DTPA showed the early appearance of isotope in the bladder and the normal passage of isotope to the basal cisterns with reduced passage over the convexities but failed to disclose the site of a CSF leak. An epidural blood patch, again using 30 ml of autologous blood, was performed at the Li-L2 level after which the patient's postural headache and dizziness completely resolved within 24 hours. The patient remains well. be seen with malignant meningitis and infectious or granulomatous meningitis and may also be seen after craniotomy'5 (after which it may persist for years) and ventricular shunting. 16 It has also been reported after subarachnoid haemorrhage and venous sinus thrombosis. It occurs rarely secondary to lumbar puncture.'7 Although dilatation of cortical veins has been described before,2 dilatation of the epidural veins seems not to have been previously reported. They are presumably dilated secondary to low spinal CSF pressure by a similar mechanism to that which occurs intracranially. The fluid outside the spinal thecal sac is an exudate, exhibiting contrast enhancement in patient 3 and raised protein concentration and cell content in patient 1, and is probably the result of spinal meningeal hyperaemia.
Discussion
Spontaneous intracranial hypotension is often self limiting, responding to bed rest, high fluid intake, and salt.'2 The headache may, however, take up to several months to resolve and analgesics are seldom useful. In refractory cases an epidural blood patch, even if a CSF leak is not shown, as in patient 3, may be required. The blood injected into the epidural space adheres to the dural defect, forming a gelatinous seal. Autologous blood injected into lumbar epidural space ascends to the cervical region when the patient's head is lowered 300 below the horizontal for 30 minutes'8 and although isotope cistemography was performed routinely in each patient, this may not be necessary unless blood patch treatment has failed.10 It was necessary to repeat the blood patch in one of our patients. Placement of an epidural blood patch is generally very safe but reported complications include backache, back stiffness, and rarely, radicular discomfort and subdural haematoma.'921 A short course of steroids, epidural or intrathecal saline infusion, or oral caffeine may also be considered."I If all fails and a leak is found then surgical repair may be necessary.
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